Two- and three-color immunofluorescence using aminocoumarin, fluorescein, and phycoerythrin-labelled antibodies and single laser flow cytometry.
Antibodies coupled to 7-aminocoumarin (AMCA) emit a bright blue fluorescence under ultraviolet (UV) excitation and are therefore ideal for three-color immunofluorescence (IF) with fluorescein (FITC) and phycoerythrin (PE) labeled reagents; however, due to the different absorption spectra, the use of these fluorophores for multicolor flow-cytometric analysis requires a double light excitation source (e.g., two-laser system). We report a strategy which uses a single argon-ion laser to simultaneously excite AMCA, FITC, and PE, thus allowing the flow cytometric analysis of three immunological parameters. When the UV-visible argon-ion laser is fitted with an appropriate set of mirrors, the 35.1-363.8 nm (UV) and 488 nm wavelengths (accounting for 80 mW and 520 mW, respectively) are simultaneously generated; these lines can then be exactly focused on the same observation point by an achromatic cylindrical lens. A number of comparative analysis were performed with this instrumental set up to verify the sensitivity of AMCA IF and its possible application for multicolor immunophenotypic evaluation of blood cell subsets. When AMCA- and FITC-labeled antimouse Ig antibodies were assessed for their ability to detect limiting amounts of mouse monoclonal antibody bound to cells, the former was less sensitive than the latter. A number of factors, including differences in excitation energy (80 mW for AMCA and 520 mw for FITC) and extinction coefficients (1.9 x 10(4) for AMCA and 6 x 10(4) for FITC) could explain this result.(ABSTRACT TRUNCATED AT 250 WORDS)